Spheroplasts were prepared from 4-hr-old broth cultures. Sucrose and lysozyme were added, to final concentrations of 15c,% and 50 ,ug/ml, respectively, to the broth cultures in polyethylene tubes. After 1 min, the tubes were immersed in a Dry Ice-acetone bath (-80 C), and the contents were frozen. Frozen cultures could be stored in a deep freeze chest (-20 C) for several weeks. For spheroplast formation, the frozen cultures wAere thawed under running, w arm tap water while the tubes were gently shaken. After complete thawing, the cultures were placed on a shaking machine and incubated at 37 C. Development of spheroplasts was followed by examination of cover slip preparations from the cultures in a Zeiss phase-contrast microscope.
spheroplast formation. Treatment was carried out in broth cultures containing 15% sucrose, and if the osmotic tension was lowered the spheroplasts lysed. Some motile, spherical cells were present in every preparation. Addition of 3% glycine to broth cultures resulted in rapid transformation of the vibrios into large, spherical bodies. However, these were actively motile, and were not sensitive to a lower osmotic tension. Therefore, they could not be considered as spheroplasts.
Unlike most gram-positive bacteria, gramnegative organisms usually are not susceptible to the solitary action of lysozyme. Various combinations of lysozyme and other agents are used to lyse these organisms or to convert them into spheroplasts. Repaske (1956) used ethylenediaminetetraacetate and lysozyme to prepare spheroplasts from Escherichia coli; Zinder and Arndt (1956) Jeynes (1957) reported "protoplast" formation in vibrios by growth in a medium containing 3% glycine. However, these results were questioned by McQuillen (1960) . Salton and Shafa (1958> produced spheroplasts from V. metschnikovii by growth in penicillin. Grula and Hartsell (1957) and Krishna-Murti and Sengupta (1960) Spheroplasts were prepared from 4-hr-old broth cultures. Sucrose and lysozyme were added, to final concentrations of 15c,% and 50 ,ug/ml, respectively, to the broth cultures in polyethylene tubes. After 1 min, the tubes were immersed in a Dry Ice-acetone bath (-80 C), and the contents were frozen. Frozen cultures could be stored in a deep freeze chest (-20 C) for several weeks. For spheroplast formation, the frozen cultures wAere thawed under running, w arm tap water while the tubes were gently shaken. After complete thawing, the cultures were placed on a shaking machine and incubated at 37 C. Development of spheroplasts was followed by examination of cover slip preparations from the cultures in a Zeiss phase-contrast microscope.
Glycine treatment was also carried out on (Fig. 1) . Ultimately, the spheroplasts ruptured, leaving ghosts and clusters of granules (Fig. 1) (Fig. 2 ), but they were very motile. Except for the addition of 3% glycine, these spherical cells were formed in a medium of ordinary osmotic tension, and, unlike spheroplasts prepared by lysozyme treatment, they did not lyse when suspended in nutrient broth. We resuspended the cells in nutrient broth to eliminate the possibility that glycine might in some way have raised the osmotic tension of the medium. The spherical cells obtained by glycine treatment remained intact in nutrient broth suspensions for over 24 hr, but they could not be subcultured as reported by Jeynes (1957) . DIscussIoN Repaske (1960) Grula and Hartsell (1957) Kohn (1960) attributed spheroplast formation by lysozyme in E. coli, after freezing and thawing of the organisms, to the cracks and fissures produced by the physical treatment in the lipoprotein and mucopolysaccharide layers of the cell wall. The rapid damage of the cell wall by freezing and thawing exposed large areas of the mucopeptide layer to the action of lysozyme. Freezing and thawing did not effect lysis in older bacterial cultures, and the presence of intact organisms and motile, spherical cells in our preparations was probably due to the complete lack of or the partial action of lysozyme upon older cells in the cultures. Purkayastha and Williams (1960) reported that lysozyme treatment released some hexosamine from whole cells of Serratia marcescens, thus suggesting an effect of lysozyme on the mucopeptide layer of these gram-negative organisms. However, the combination of freezing and thawing plus lysozyme did not produce spheroplasts from S. marcescens.
The spherical cells produced by glycine treatment could not be classified as spheroplasts. They were not susceptible to lowering of the osmotic tension, and they were persistently and actively motile. Contrary to Jeynes (1957) , we could not grow the vibrios in media containing glycine even if the concentration was lowered to 0.5%. However, although glycine did not produce spheroplasts, the amino acid undoubtedly weakened the cell wall, as evidenced by the formation of spherical cells. The action of glycine was attributed by Park (1958) to inhibition of synthesis of cell-wall precursors. We have used combined glycine and lysozyme treatment to produce spherical cells from Bacillus anthracis (Chatterjee and Williams, 1961 
